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Introduction
Due to the resurgence of tuberculosis, the World Health
Organization (WHO) has declared it to be a global
emergency [1]. It is a health hazard not only in the
endemic areas of many developing countries, but it has
also risen to global prominence due to immigration and
traveling. In 1990, the worldwide expected incidence of
active tuberculosis was 152 cases per 100,000 people;
the largest numbers occurred in Southeast Asia (31%)
and China (27%) [1]. From 1910 to 1980 in Taiwan, the
prevalence and incidence of pulmonary tuberculosis
declined steadily [2]. However, the recent calculated
annual risk of infection (ARI) was 0.44%, which is still
higher than the WHO target of 0.1% for industrialized
countries [3]. Therefore, tuberculosis remains an
important health issue in Taiwan.
Extrapulmonary tuberculosis is not often encoun-
tered. It represents 10–27% of patients with tuberculo-
sis [4]. From the 1999 annual report of the Center for
Disease Control Taiwan, 12.6% of newly diagnosed
tuberculosis cases was extrapulmonary, but which rarely
involved the female genital tract. The general occur-
rence of gynecologic tuberculosis has decreased signifi-
cantly in our institution. For the period 1960 to 1975,
the occurrence of gynecologic tuberculosis was 0.16%
[5], which decreased to 0.01% for the period 1979 to
1994 [6]. Pelvic tuberculosis is known for its diverse
clinical presentations and has been called “a great
imitator” [7]. In the 1960s and 1970s, gynecologic
tuberculosis used to present as menstrual disturbance
or infertility resulting from endometritis or salpingitis
[8]. Due to the higher prevalence of tuberculosis, clini-
cians were familiar with the disease and diagnosis was
much more straightforward. Freedman et al reported a
case of tuberculous peritonitis and endometritis mimick-
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ing a frozen pelvis heralding as a huge solid pelvic mass
occupying the cul-de-sac [9].
Recently, an increasing number of female pelvic
tuberculosis cases have been reported to resemble
ovarian malignancies, which have become a diagnostic
dilemma [10]. Effort has been made to differentiate
pelvic tuberculosis from ovarian carcinoma to avoid
unnecessary surgical procedures and to initiate early
intervention with anti-tuberculous treatment [11]. We
report a case series of pelvic tuberculosis simulating
ovarian cancer over a 10-year period at the National
Taiwan University Hospital. By reviewing our series and
the literature, the differential diagnosis of pelvic tuber-
culosis from ovarian cancer will be discussed.
Patients and Methods
Surgical specimens submitted for pathologic exami-
nation were collected from January 1992 to December
2001 in the Department of Obstetrics and Gynecology,
National Taiwan University Hospital. A total of 38,362
gynecologic specimens were collected. Six female patients
(0.0156%) were diagnosed to have pelvic tuberculosis.
The diagnostic criterion for tuberculosis is the presence
of typical granuloma or caseating necrosis. Preoperative-
ly, five patients were thought to have advanced ovarian
carcinoma. Basic patient characteristics, preoperative
presentations, operative procedures and findings, sub-
sequent treatments, and prognoses were obtained from
the patients’ chart reviews.
Case Reports
Case 1
This patient was a 37-year-old, gravida 3, para 1,
Taiwanese woman who complained of progressive
abdominal distension and intermittent spiking fever
for 1 week. Physical examination showed a remarkably
distended abdomen with a fixed left adnexal mass.
Her serum CA-125 was 529.4 U/mL (reference value
35 U/mL). Chest X-ray showed linear atelectasis at
the right lower lung with right pleural effusion. Abdo-
minopelvic computed tomography (CT) showed
ascites, irregular thickening of the omentum (Figure
1A), and a complex left adnexal mass measuring 5 cm in
diameter (Figure 1B). An advanced-stage ovarian cancer
was suspected. The patient underwent exploratory lapa-
rotomy; 500 mL bloody ascites, extensive miliary perito-
neal seedings with an omental cake, and a 4.5 × 5 × 5 cm
left ovarian tumor were found. A subtotal hysterec-
tomy and bilateral salpingo-oophorectomy were done.
Frozen pathology showed caseating necrotic areas,
without definite malignancy being identified. Ascitic
cytology was negative for malignant cells, with only
lymphocyte predominance. The final pathologic report
showed disseminated caseating granulomatous inflam-
mation involving bilateral adnexa, the endometrium
(Figure 2), and the serosa of the uterine wall. Acid-fast
positive bacilli were also demonstrated in the granulo-
mas and giant cells (Figure 3). She was started on anti-
tuberculosis treatment for 9 months postoperatively.
Her serum CA-125 was 8.8 U/mL after completion of
anti-tuberculous treatment.
Case 2
This patient was a 22-year-old, gravida 0, para 0,
Filipino woman who had been using contraception
prior to the disease. She first presented with progressive
abdominal distension and persistent low abdominal
pain for 1 month. Ultrasound showed massive ascites
and a left complex ovarian mass that was 6 cm in dia-
Figure 1. Case 1: abdominopelvic computed tomography
shows: (A) irregular thickening of the omentum (black ar-
rows); (B) complex left adnexal mass measuring 5 cm in dia-
meter (white arrows). U = uterus.
A
B
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meter, with irregular contours and solid components.
Abdominal CT scan showed a pattern of peritoneal
carcinomatosis with formation of an omental cake. Her
serum CA-125 was 1,093.5 U/mL. Chest X-ray showed
left pleural effusion. She underwent exploratory laparo-
tomy for presumed advanced-stage ovarian carcinoma;
600 mL ascites, extensive miliary peritoneal implants,
and a large indurated omental cake were found. Omental
biopsies were taken for frozen sections and demonstrated
granulomatous inflammation with necrosis. No further
operative procedures were carried out. Ascitic cytology
was negative for malignant cells, with only lymphocyte
predominance. The culture result from the ascites was
positive for Mycobacterium tuberculosis. She was started
on anti-tuberculosis treatment postoperatively, but was
lost to follow-up after discharge.
Case 3
This patient was a 53-year-old, gravida 4, para 4,
postmenopausal woman. She initially presented with
progressive abdominal distension for 2 months with
worsening tenesmus. Ultrasound indicated massive
ascites and irregular contour of bilateral ovaries. Her
serum CA-125 was 1,017.5 U/mL. She was referred to
our institution for suspected ovarian serous surface
papillary carcinoma. Exploratory laparotomy revealed
miliary seedings scattered over the surfaces of the pel-
vic and abdominal organs. A total abdominal hysterec-
tomy, bilateral salpingo-oophorectomy, and omental
biopsy were done. Frozen pathology from bilateral ad-
nexa showed granulomatous inflammation with central
necrosis. The final histopathologic report showed exten-
sive granulomatous inflammation with tubercles and
typical multinucleated giant cells of Langhans type,
involving bilateral adnexa, the uterus, omentum, and
peritoneum. Acid-fast stain failed to show mycobacterial
bacilli. Postoperatively, she was given anti-tuberculosis
treatment for 10 months, and has remained healthy.
Case 4
This patient was a 31-year-old, gravida 3, para 2,
Taiwanese female who complained of progressive
abdominal distension, persistent low abdominal pain,
and weight loss for 1 year. Ultrasound indicated a right
ovarian cystic complex 9 cm in diameter, with ascites.
Her serum CA-125 was 24.4 U/mL. Pelvic CT scan
showed a large right adnexal complex with cystic and
solid components. Exploratory laparotomy was per-
formed; 600 mL ascites was drained out, and miliary
seedings on the surfaces of the pelvic and abdominal
organs, and an 8 × 8 × 9 cm right adnexal mass were
found. Total abdominal hysterectomy, right salpingo-
oophorectomy, omentectomy, and appendectomy were
performed. Ascitic cytology showed inflammatory cells
with no malignancy. Histologically, granulomatous
tubercles with infiltrating histiocytes and giant cells,
and focal caseating necrosis involving the uterine corpus,
appendix, omentum, ovaries and fallopian tubes were
found. Acid-fast stain was positive. Postoperatively, the
patient was started on anti-tuberculosis treatment for
10 months, and has remained healthy.
Case 5
This patient was a 36-year-old, gravida 3, para 2, female
who presented with abdominal distension and an en-
larging abdominal girth. Ultrasound showed massive
ascites and irregular contour of bilateral ovaries. Her
serum CA-125 was 407.3 U/mL. Abdominopelvic CT
scan demonstrated a large and thickened omentum
without definite adnexal tumors. She received peritoneo-
scopic examination and was found to have extensive
peritoneal implants. Peritoneal biopsies were taken for
Figure 2. Case 1: areas of caseating granuloma involving the
endometrium (hematoxylin & eosin, original magnification ×
100).
Figure 3. Case 1: acid-fast bacilli within a multinucleated giant
cell (white arrow) (Ziehl-Neelsen stain, original magnification
× 400).
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frozen section; caseating granulomatous inflammat-
ion was found. She received anti-tuberculosis treatment
for 9 months and has remained disease-free.
Case summary
The clinical data of the patients are summarized in the
Table. The mean age was 37 years (range, 22–53 years).
Patient 3 was postmenopausal. All patients were of
Chinese descent, except for patient 2, who was from the
Philippines. All patients presented with abdominal
distension and/or pain. Fever was found in patient 1
and weight loss was noted in patient 4. All patients
developed massive ascites. Elevation of serum CA-125
was found in four patients (median, 529.4 U/mL; range,
24.4–1,093.5 U/mL). Three patients (patients 1, 2, and
3) had complex adnexal tumors larger than 5 cm in
diameter on pelvic sonograms, and two patients (pa-
tients 4 and 5) had normal-sized ovaries with irregular
contours suspected of being serous surface papillary
carcinoma. None had evidence of tuberculous infection
on chest X-ray. However, three patients had pleural effu-
sion.Extensive peritoneal implants, omental thickening
with the formation of an “omentum cake”, and diffuse
miliary seedings were uniformly found in all of the patients
during exploratory laparotomy or peritoneoscopy.
Frozen sections were taken in two patients via
peritoneal and omental biopsies; they showed granu-
lomatous inflammation, and no further procedure was
done. Histologically, granulomatous inflammation with
caseous necrosis was found in all patients. Ascitic fluid
collected intraoperatively were all exudative with lympho-
cytic predominance on cytologic examination. One as-
citic culture grew Mycobacterium tuberculosis (patient 2).
Acid-fast stains were positive for mycobacterial bacilli
in two patients (patients 1 and 3).
Four patients received combined anti-tuberculous
treatment (isoniazid, rifampicin, pyrazinamide, etham-
butol). The treatment course included four drugs for
2 months, plus three drugs for an additional 7 to 8
months. Ascites subsided during the first month of
treatment. All of the patients have remained free of
disease clinically.
Discussion
Pelvic tuberculosis, tuberculous endometritis, and sal-
pingitis have become rare in Taiwan. The occurrence of
pelvic tuberculosis in the current series was 0.0156%,
which is comparable to our earlier report [6]. The
decline in incidence might be attributed to the mass
BCG (bacilli Calmette-Guérin) vaccination program
for school-age children and newborns, and improve-
ments in the patient reporting and surveillance system.
From our earlier report in the 1970s, only one case
with suspected ovarian malignancy was documented
among 34 cases of genital tuberculosis proven by
histology [5].
Chang et al reported two out of seven cases (28.6%)
of pelvic tuberculosis mimicking ovarian cancer in our
department from 1979 to 1994 among 54,576 gyne-
cologic specimens [6]. Compare this to the five out of
six cases (83.3%) of pelvic tuberculosis mimicking ova-
rian malignancy in this series (the sixth case presented as
primary infertility). A referral bias as a tertiary center
was suggested as an explanation for the high occurrence
of malignant presentation of pelvic tuberculosis [11].
However, it may also be argued that our institution has
been a referral center long before the studies of Tsai et
al [5] and Chang et al [6]. A higher percentage of pelvic
Table. Characteristics of patients with pelvic tuberculosis
Patient Age Gravida/ Symptoms CA-125 level Chest X-ray Ascites Surgical management
 (yr) Para (U/mL) (mL)
1 37 3/1 Abdominal distension, 529.4 Right pleural 500 STH + BSO
pain, fever effusion
2 22 0/0 Abdominal distension 1,093.5 Left pleural 600 Exploratory laparotomy +
effusion omental biopsy
3 31 3/2 Abdominal distension 24.4 Normal 600 TAH + RSO + appendectomy +
omentectomy
4 53 4/4 Abdominal distension, 1,017.47 Normal 1,200 TAH + BSO +
pain, weight loss omental biopsy
5 36 3/2 Abdominal distension 407.3 Right pleural Yes Peritoneoscopy with
effusion peritoneal biopsy
STH = subtotal hysterectomy; BSO = bilateral salpingo-oophorectomy; TAH = total abdominal hysterectomy; RSO = right salpingo-oophorectomy.
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tuberculosis with malignant presentation has been
observed in the last 10 years. Further epidemiologic
evidence is required to explain this pattern.
Pelvic tuberculosis affects women at a younger age
than does ovarian cancer. Tuberculous endometritis or
salpingitis usually present between the ages of 20 and
40 years [5] during investigations for sterility [12]. In a
series of peritoneal tuberculosis mimicking advanced
ovarian carcinoma, the mean age at diagnosis was
40.6 years [11], which was similar to the mean age
found in our series. In both series, postmenopausal wo-
men were less frequently found. From the literature,
only five women over the age of 55 years have been
reported [13–16]. In contrast, 8–90% of ovarian cancers,
including borderline types, occur after the age of 40
years, and 30–40% of malignancies occur after the age
of 65 years [17].
Tuberculosis presents with low-grade fever and/or
weight loss [18]. These symptoms were not frequently
found in our patients: only one presented with fever and
one with weight loss. Only four cases found from the
literature presented with fever [13,19,20,29]. Fever of
unknown origin was reported to occur in a case of
poorly differentiated ovarian clear-cell carcinoma [30].
Profound weight loss was frequently found in cases
from the literature [7,14–16,19,21–23]. Weight loss is
also one of the common constitutional symptoms of
malignancy. The change in body image from an over-
distended abdomen due to ascites might be so signi-
ficant that the patient does not notice any weight loss.
Therefore, it is difficult to differentiate pelvic tuberculo-
sis from ovarian cancer on clinical symptoms alone.
Pelvic tuberculosis can present as an ovarian tumor.
In our series, 60% of patients demonstrated adnexal
masses on sonograms or abdominopelvic CT. Among
cases without definable tumors, the tentative pre-
operative diagnoses favored ovarian serous surface
papillary carcinoma. In such circumstances, morpho-
logic findings by abdominopelvic CT can help. Irregular
infiltrations of the omentum without definite nodules
are more frequent in peritoneal carcinomatosis [24].
Macronodules (> 5 mm in diameter) are more frequent-
ly seen in patients with tuberculous peritonitis.
Tuberculous peritonitis can also increase serum
levels of CA-125. Simsek et al reported that the serum
CA-125 in patients with tuberculous peritonitis was
316.6 U/mL compared to 13.8 U/mL in the healthy
control group [25]. The presence of elevated serum CA-
125 was regarded to correlate with the presence of
ascites and not with tumor mass or peritoneal diffusion
of the cancer [26]. The range of the elevation may be
large: an extremely high serum level of 125,995 U/mL
has been reported [28]; and an increase to only
59.3 U/mL, even in the presence of massive ascites up to
8 L, has also been reported [27]. One of our patients
(case 4) had a normal serum CA-125 level of 24.4 U/mL
despite a moderate amount of ascites. Approximately
83% of patients with epithelial ovarian cancer had
elevated CA-125 levels [17]. It seems that CA-125 is
not a good marker in discriminating tuberculous peri-
tonitis from ovarian malignancies. The normalization of
serum CA-125 levels has been reported after the comple-
tion of anti-tuberculous treatment [11,13–15,19,26].
This phenomenon was also observed in our series. CA-
125 might be a useful marker in monitoring disease
activity of pelvic tuberculosis and the response to anti-
tuberculous treatment.
Pelvic tuberculosis is secondary to tuberculosis
elsewhere in the patient’s body. The lungs are usually
the primary sites [8,12]. A previous history of pulmonary
tuberculosis or radiologic evidence of a chest lesion
might be expected. Shortness of breath or unilateral
chest pain might appear as the result of irritation from
pleural effusion [14]. Under many circumstances,
pulmonary lesions might not be recognized as tuber-
culosis or the infections might not be evident on a chest
film. Pleural effusion may be the sole radiologic finding
in some patients [13,14,16,19,28]. However, none of
our patients had a previous history of pulmonary tuber-
culosis or any pulmonary symptoms suggestive of
tuberculosis. There was no specific finding suggestive
of tuberculosis on the chest films in our series, except
for three patients who developed pleural effusions.
Caseating granulomatous inflammation may be
a hallmark of tuberculous peritonitis. For a definite
diagnosis, a histologic examination is often required. It
was suggested that an algorithm for the diagnosis of
possible pelvic or peritoneal tuberculosis be established.
Laparotomy was considered to be the best approach in
patients with definable adnexal masses, whereas
laparoscopy was considered to be best for those with
generalized ascites only [11]. However, ovarian serous
surface papillary carcinoma typically presents without
a definable adnexal mass but with generalized ascites
only. Portal site metastases after laparoscopy were
warranted for the sake of possible ovarian malignancies
[22]. Tapping from ascitic or pleuritic fluid for tubercu-
lous cultures or polymerase chain reaction studies is an
alternative approach. However, the yield rate of culturing
for Mycobacterium tuberculosis from body fluids is low [11],
and the turnaround time for culturing is about 6 weeks,
which may cause a diagnostic and therapeutic delay if
the patient actually has ovarian cancer [11]. Therefore,
preoperative evaluation of body fluids may not provide
sufficient evidence before any surgical intervention. An
exploratory laparotomy is justified when the diagnosis is
Taiwanese J Obstet Gynecol • March 2004 • Vol 43 • No 134
Y.J Huang, et al
deferred or a malignancy is suspected. Intraoperative
frozen section should always be considered to avoid
unnecessary extensive surgical procedures.
Conclusion
Pelvic tuberculosis should be taken into account, espe-
cially in premenopausal women who manifest with
massive ascites, elevated serum levels of CA-125, and
adnexal tumors. Preoperative evaluation of tumor
markers such as CA-125 gives limited information. Ex-
ploratory laparotomy is justified when the diagnosis is
deferred or a malignancy is highly suspected. Intra-
operative frozen section is important to differentiate
tuberculosis from ovarian cancer. New insight should
be applied to this ancient disease.
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